Transient anoxia and oxyradicals induce a region-specific activation of MAPKs in the embryonic heart.
We have previously reported in the early septating embryonic heart that electromechanical disturbances induced by anoxia-reoxygenation are distinct in atria, ventricle, and outflow tract, and are attenuated in ventricle by opening of mitochondrial K(ATP) (mitoK(ATP)) channels. Here, we assessed the regional activation of mitogen-activated protein kinases (MAPKs) ERK, p38, and JNK in response to anoxia-reoxygenation and H(2)O(2). Hearts isolated from 4-day-old chick embryos were subjected to 30-min anoxia and 60-min reoxygenation or exposed to H(2)O(2) (50 microM-1 mM). The temporal pattern of activation of ERK, p38, and JNK in atria, ventricle, and outflow tract was determined using immunoblotting and/or kinase assay. The effect of the mitoK(ATP) channel opener diazoxide (50 microM) on JNK phosphorylation was also analyzed. Under basal conditions, total ERK and JNK were homogeneously distributed within the heart, whereas total p38 was the lowest in outflow tract. The phosphorylated/total form ratio of each MAPK was similar in all regions. Phosphorylation of ERK increased in atria and ventricle at the end of reoxygenation without change in outflow tract. Phosphorylation of p38 was augmented by anoxia in the three regions, and returned to basal level at the end of reoxygenation except in the outflow tract. JNK activity was not altered by anoxia-reoxygenation in atria and outflow tract. In ventricle, however, the diazoxide-inhibitable peak of JNK activity known to occur during reoxygenation was not accompanied by a change in phosphorylation level. H(2)O(2) over 500 microM impaired cardiac function, phosphorylated ERK in all the regions and p38 in atria and outflow tract, but did not affect JNK phosphorylation. At a critical stage of early cardiogenesis, anoxia, reoxygenation, exogenous H(2)O(2) and opening of mitoK(ATP) channels can subtly modulate ERK, p38, and JNK pathways in a region-specific manner.